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Abstract 
ECCSEL, short for European Carbon dioxide Capture and Storage Laboratory Infrastructure, was proposed by 
NTNU and SINTEF on behalf of the Norwegian Government, and put on the official European Strategy Forum on 
Research Infrastructures (ESFRI) Roadmap in December 2008. The mission of ECCSEL is to form a pan-European 
integrated Research Infrastructure of Centres to build and operate new CCS R&D infrastructures. The ECCSEL will 
provide a unique integrated infrastructure for the experimental research needed to bring forward improved CCS 
technology that will be necessary for the implementation CCS on a very large scale globally. 
The mission of ECCSEL is to form a pan-European integrated Research Infrastructure in order to: 
 Provide a scientific foundation to respond quickly and systematically to the urgent R&D needs in CCS at a 
pan-European level 
 Maintain Europe at the forefront of the international CCS scientific community 
 Increase the attractiveness of the European Research Area, reinforcing the research-based clusters and 
improving their socio-economic impacts 
 Optimise the value and utilisation of public funding to CCS R&D 
ECCSEL will in addition to the development of a laboratory infrastructure also contribute to a unique CCS 
laboratory access for researchers and students across Europe, which in turn will result in extended research 
collaboration and activities like joint publications, spin-off products, spin-off companies and new related R&D 
projects. The shared use of the research infrastructure imply a better utilisation of laboratories and, consequently, 
many R&D projects do not necessarily need to spend much of their budget for providing the experimental facilities, 
but can rather increase man-hour efforts. 
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1. Introduction 
The Intergovernmental Panel on Climate Change (IPCC-WG1 2007) Fourth Assessment Report states that it is 
very likely (>90% probability) that human emissions of greenhouse gases are warming the planet surface. In order to 
reduce the man-made warming, concerted action to mitigate emissions of greenhouse gases is now needed. The 
main greenhouse gas generated by human activities is carbon dioxide (CO2). CO2 is produced mainly by the 
combustion of fossil fuels in the power sector, manufacturing industry and in the transport sector, but also in the 
production of energy carriers and services. Projections by the International Energy Agency indicate that fossil fuels 
will be the dominant source of energy until 2030 and most likely beyond then (IEA 2006). It is, therefore, becoming 
increasingly important that we develop and deploy mitigation technologies that can make significant reductions in 
CO2 emissions in all sectors. CO2 capture and storage (CCS) is one mitigation option that has attracted a lot of 
focus, in particular since year 2000. 
It is generally agreed that the capture cost, and also to some extent the energy consumption, depend on the size 
(tonnes/day) of the capture process. When looking at the man-made sources of CO2 above a certain rate, for example 
0.1 Mt CO2/year, it is evident that power generation is by far the most important emitter, followed by the cement 
industry, refineries and iron/steel industry. The current trend of increasing demand for power globally, indicates that 
power plants will be the primary targets for implementation of CO2 capture. Other large-scale sources of CO2 and in 
particular those with high partial pressure of CO2, are also of primary interest in this respect. 
CO2 has been captured from industrial process streams for over 80 years, although most of the CO2 that is 
captured is vented to the atmosphere because there is no incentive or requirement to store it away from the 
atmosphere. Current examples of CO2 capture from process streams are purification of natural gas and production of 
hydrogen-containing synthesis gas for the manufacture of ammonia, alcohols and synthetic liquid fuels. 
So what is the problem? Why can’t we just capture a sufficient amount of CO2 and store it underground? The 
main challenges are: 
 
 added cost of power (for capture from power plants) 
 availability of technology 
 additional fuel consumption (or energy penalty) 
 safety and acceptance of transport and storage of CO2 
 a general uncertainty whether carbon dioxide capture and storage can actually make a difference 
 
CCS is a rather novel research area, even if some of the technologies are mature and in commercial use. Because 
the cost of CCS technologies is too high, of which the energy required is a main cost driver, there is definitely a 
need to further develop existing technologies and to create new ones. 
In the R&D chain, experimental work - both in laboratories and in the field - is vital for the development of 
technology. Experimental work is necessary to verify theories, to learn how to build and operate devices, to learn 
how to design processes, and to get ideas for new devices and processes. Experimental work is both expensive in 
terms of equipment and instruments, as well man-hours. Experience and competence in building and operating 
experimental facilities is very valuable. 
The need for and the usefulness of access to laboratory facilities is recognized by most as crucial for successful 
development of new technologies. NTNU and SINTEF established the ENGAS Research Infrastructure project 
(2004-2008) with funding from the EU 6th Framework Programme. ENGAS offered access to researchers through an 
integrated complex of 14 laboratories for focused and trans-boundary research within the field of environmental gas 
management. These laboratories are designed to solve problems related to reducing emissions in the whole 
technology chain from energy source to end-user. The laboratories were utilised successfully as open access 
facilities where 35 researchers and students from European countries carried out experimental work that they were 
not able to do in at their home institution for periods ranging from one week to maximum three months. 
ECCSEL, short for European Carbon dioxide Capture and Storage Laboratory Infrastructure, was proposed by 
NTNU and SINTEF on behalf of the Norwegian Government, and put on the official European Strategy Forum on 
Research Infrastructures (ESFRI) Roadmap in December 2008 (ESFRI 2010). 
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The ECCSEL is a follow-up of the ENGAS Research Infrastructure, but the focus is fully on CCS. NTNU and 
SINTEF are major players within CCS R&D, with a combined annual turnover of more than 20 million Euros, as 
well as having a number of laboratory resources within this field. 
ESFRI is a strategic instrument to develop the scientific integration of Europe and to strengthen its international 
outreach. The competitive and open access to high quality Research Infrastructures supports and benchmarks the 
quality of the activities of European scientists, and attracts the best researchers from around the world.  
The mission of ESFRI is to support a coherent and strategy-led approach to policy-making on research 
infrastructures in Europe, and to facilitate multilateral initiatives leading to the better use and development of 
research infrastructures, at EU and international level.  
ESFRI’s delegates are nominated by the Research Ministers of the EU Member and Associate Countries, and 
include a representative of the EU Commission, working together to develop a joint vision and a common strategy. 
This strategy aims at overcoming the limits due to fragmentation of individual policies and provides Europe with the 
most up-to-date Research Infrastructures, responding to the rapidly evolving science frontiers, advancing also the 
knowledge-based technologies and their extended use. 
Research Infrastructures may be ‘single-sited’ (a single resource at a single location), ‘distributed’ (a network of 
distributed resources), or ‘virtual’ (the service is provided electronically). ECCSEL will be a distributed Research 
Infrastructure. 
2. What is ECCSEL 
The mission of ECCSEL is to form a pan-European integrated Research Infrastructure in order to: 
 
 Provide a scientific foundation to respond quickly and systematically to the urgent R&D needs in CCS at a 
pan-European level 
 Maintain Europe at the forefront of the international CCS scientific community 
 Increase the attractiveness of the European Research Area, reinforcing the research-based clusters and 
improving their socio-economic impacts 
 Optimise the value and utilisation of public funding to CCS R&D 
 
Areas where further R&D is needed have been identified by the European Zero Emissions Technology Platform - 
ZEP-TP (ZEP 2010), by the Intergovernmental Panel on Climate Change (IPCC), and in discussions involving the 
international research groups working in the field prior to a submission to ESFRI. The capture of CO2 from power 
plant will most likely be most important in the future. For CO2 capture from power plants, there are three main 
competing methods; pre-combustion, post-combustion and oxy-combustion (IPCC-CCS 2005). There is also a 
number of industrial processes where there is a potential to capture large amounts of CO2; like in sweetening of 
natural gas, oil refineries, and in the production processes of ammonia, cement and various metals. 
The ECCSEL participants wish to develop infrastructure to tackle these challenges in a coordinated manner, by their 
transnational integration and their use by individual researchers. More specifically, facilities which enable more 
advanced levels of research in gas separation processes, gas-solid separation processes, reactor systems, combined 
reactor and separation systems, modified power plant equipment, new materials and processes, oxy-combustion 
equipment and combustion systems with high fraction of hydrogen. Further, for transport of CO2 more research is 
needed to increase safety and confidence in pipeline and ship transport. Within storage of CO2, facilities are needed 
to better understand the behaviour of CO2 in the sub-surface, like rock-CO2 interaction and migration of CO2. The 
research work needs to address challenges and research and development needs for the short term, as well as look 
ahead in time and try to develop the technology that is needed in the long term. 
The ECCSEL research infrastructure is expected to be operational in 2015. Before ECCSEL can start, a 
Preparatory Phase (PP) of approximately 4 years is needed. The objective of the ECCSEL Preparatory Phase project 
is to address the primary tasks necessary to establish a new, integrated, pan-European infrastructure for state-of-the-
art research on technologies enabling CCS. It aims as bringing ECCSEL to the level of legal and financial maturity 
required to implement the research infrastructure. The ECCSEL PP project starts in January 2011, and will be 
funded by the European Commission. 
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One of the main tasks in the ECCSEL PP project will be to elaborate a coordinated Infrastructure Development 
Plan. This plan will be based on a detailed identification of future infrastructure needs, a comprehensive mapping of 
existing infrastructure and planned developments and on the consequent gap analysis. The ECCSEL research 
infrastructure will not be limited to that of the ECCSEL PP partners, but will include facilities of top quality for 
CCS research and development. 
The project will ultimately elaborate a Business Plan taking into account the technical aspects described above as 
well as financial, legal and socio-economic issues, also covered by the project 
The ECCSEL PP Consortium teams up relevant European Centres of Excellence on CCS and national funding 
bodies across Europe. There are 15 participants from 9 countries involved in the ECCSEL PP project. In addition, 
the Technical Advisory Group committed to the project has 10 members, involving a total of 14 countries (Norway, 
Germany, France, United Kingdom, The Netherlands, Switzerland, Greece, Denmark, Italy, Spain, Turkey, 
Hungary, Croatia and Poland). Error! Reference source not found. shows the territorial distribution of the 
participants in the ECCSEL PP project and the Technical Advisory Group. NTNU is the main coordinator of 
ECCSEL, both for the preparatory phase and in the later operating phase. The main areas of which the ECCSEL 
partners are active with respect to CCS R&D are shown in Table 1. 
 
Some examples of facilities that are potentially part of the ECCSEL infrastructure are given below: 
 CO2 capture test facility at Tiller (SINTEF/NTNU, Norway)  
 New packed column for solvent characterization (IFP, France) 
 MONTMIRAL natural CO2 field for CO2 storage (BRGM, France) 
 Post-combustion coal based pilot plant at Brindisi, (ENEL, Italy) 
 Oxy-combustion test facility at El Bierzo (CIUDEN, Spania) 
 Rock Mechanical & Geophysical Property (S & P-wave) Testing System (BGS, UK) 
 Pulverized coal test facility at Amyantaion-Filotas (CERTH, Greece) 
 High pressure oxy-combustion combustion test rig (DLR, Germany) 
 Triaxial flow cell for gas injection/displacement in ECBM applications (ETH Zurich, Switzerland)  
 
In addition to the above, several laboratory facilities for fundamental R&D are envisaged and proposed by all 
ECCSEL participants. 
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Figure 1 Territorial distribution of the participants in the ECCSEL PP Consortium and the Technology Advisory 
Group (TAG)  
 
Table 1 Main areas in which the ECCSEL PP partners are active with respect to CCS R&D 
Participant Post-combustion Pre-combustion Oxy-combustion Transport Storage 
ETH (CH)      
DLR (DE)      
CIUDEN (ES)      
BRGM (FR)      
IFPEN (FR)      
CERTH/ISFTA (GR)      
ENEL (IT)      
OGS (IT)      
TNO (NL)      
NTNU (NO)      
SINTEF (NO)      
BGS (UK)      
PGI (PL)      
 
The development of the new proposed CCS research infrastructure will require large investments by the parties 
involved; it is planned at more than 80 million Euros. The involvement of national funding bodies and authorities 
will be specially important and unique for ECCSEL. In the future, ECCSEL can also involve facilities in countries 
outside of Europe, committed to the new climate change priorities (e.g. USA, China, India, and Australia). 
PP consortium member
TAG member
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3. Expected results of ECCSEL 
ECCSEL will provide: 
 
 Development of a laboratory infrastructure: Being on the ESFRI Roadmap implies priority for national funding 
contributions. This will make it easier for the participating institutions to develop their own facilities that are 
part of ECCSEL. 
 Laboratory access to researchers and students: The open access principle means that researchers and students 
can go to laboratories and make experimental work that otherwise would not be possible. 
 Extended research collaboration and activities: The exchange of personnel and the increase of networking 
activities will most likely result in more joint publications, spin-off products, spin-off companies and new 
related R&D projects. The infrastructure will provide a very innovative environment. 
 Extended R&D efforts: More research work and subsequent results will be achieved because the most 
expensive part – the experimental facilities – will be shared and can possibly be better utilised. Consequently, 
many R&D projects do not necessarily need to spend much of their budget for providing the experimental 
facilities, but can rather increase man-hour efforts. 
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